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(57) ABSTRACT

A board consisting at least of a substrate formed at least of
a gypsum-based and/or cement-based basic material layer.
The board is provided with a chamfer extending through the
basic material layer.
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BOARD AND METHOD FOR
MANUFACTURING A BOARD

[0001] This invention relates to a board and a method of
manufacturing such board.

[0002] More particularly, the invention relates to a board
which is intended for forming a wall, floor or ceiling surface.
In other words, this relates to a panel in the form of a wall
panel and/or floor panel and/or ceiling panel. More particu-
larly, it relates to such board or panel which is of the type
that is intended at least for being applied in interior appli-
cations, in other words, for forming a floor covering, wall
covering or ceiling covering.

[0003] The invention aims at a board which, on the one
hand, offers a good resistance against fire and, on the other
hand, is advantageous in respect to production features and
production possibilities, as well as in respect to processing.
[0004] To this aim, the invention relates to a board as
described in the appended claims. Herein, several indepen-
dent aspects will be covered, which are defined in the form
of the appended independent claims.

[0005] To this aim, the invention relates to boards as
defined in the following numbered paragraphs:

[0006] 1.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer with a compressive strength of at least 30 kg/cm?®
and a resin-based covering provided on at least one side
of the substrate, in the form of a laminate layer directly
pressed onto the substrate, also named “DPL” (Direct
Pressure Laminate).

[0007] 2.—Board according to paragraph 1, character-
ized in that the directly pressed laminate layer is a layer
which has been pressed with a pressure of more than 25
kg/cm?.

[0008] 3.—Board according to any of the preceding
numbered paragraphs, characterized in that the basic
material layer has a compressive strength of at least 40
and still better at least 50 kg/cm?.

[0009] 4.—Board according to any of the preceding
numbered paragraphs, characterized in that the basic
material layer has a compressive strength of at least 70
kg/cm?.

[0010] 5.—Board according to any of the preceding
numbered paragraphs, characterized in that the basic
material layer has a compressive strength in the order
of magnitude of 90 kg/cm?® or more.

[0011] 6.—Board according to any of the preceding
numbered paragraphs, characterized in that the directly
pressed laminate layer is a layer which has been
pressed with a pressure of more than 30 kg/cm? and still
better of more than 35 kg/cm?, and that the compressive
strength of the board is higher than that value.

[0012] 7.—Board according to any of the preceding
numbered paragraphs, characterized in that the basic
material layer is a so-called highly compacted gypsum
and/or cement board.

[0013] 8.—Board according to any of the preceding
numbered paragraphs, characterized in that the basic
material layer contains reinforcement material, such as
reinforcement fibers, and preferably consists of a gyp-
sum fiber board or fiber cement board, and more
particularly of a highly compacted gypsum fiber board
or highly compacted fiber cement board.
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[0014] 9.—Board according to paragraph 8, character-
ized in that the fibers are present in the basic material
layer substantially over the entire thickness of this
layer.

[0015] 10.—Board according to paragraphs 8 or 9,
characterized in that the fibers consist of synthetic
fibers in general and/or natural fibers in general and/or
wood fibers and/or paper fibers and/or carbon fibers
and/or glass fibers.

[0016] 11.—Board according to any of the preceding
numbered paragraphs, characterized in that the afore-
mentioned resin-based covering is situated at that side
of the board which is intended for forming the front
side.

[0017] 12.—Board according to any of the preceding
numbered paragraphs, characterized in that a resin
bond is continuously present from on the resin-based
covering up into the gypsum-based and/or cement-
based material of the basic material layer.

[0018] 13.—Board according to paragraph 12, charac-
terized in that the resin of said resin bond extends at
least up to a depth in said gypsum-based and/or
cement-based material which is at least 0.5 millimeters
and still better is at least 1 millimeter.

[0019] 14.—Board according to any of the preceding
numbered paragraphs, characterized in that the sub-
strate, at the side on which the resin-based covering is
provided, is free from a cover sheet, such that the
resin-based covering then is present directly on said
basic material layer.

[0020] 15.—Board according to any of the paragraphs 1
to 13, characterized in that the aforementioned sub-
strate, at least on the side on which the resin-based
covering is provided, comprises a cover sheet, which
consists of one or more layers of paper or cardboard or
consists of another material, and wherein the resin-
based covering is provided directly or indirectly on the
paper or cardboard layer or other cover sheet.

[0021] 16.—Board according to paragraph 15, charac-
terized in that the paper or cardboard layer has a
thickness smaller than or equal to 0.18 millimeters and
still better smaller than or equal to 0.1 millimeter.

[0022] 17.—Board according to any of the preceding
numbered paragraphs, characterized in that the sub-
strate is provided with an adherence-increasing layer,
which improves the adherence of the resin-based cov-
ering.

[0023] 18.—Board according to any of the preceding
numbered paragraphs, characterized in that the afore-
mentioned resin-based material layer is formed of one
or more material sheets pressed by means of resin.

[0024] 19.—Board according to paragraph 18, charac-
terized in that at least one of the material sheets, and
preferably all of them, consists, consist, respectively, of
paper.

[0025] 20.—Board according to paragraph 18 or 19,
characterized in that the resin-based material layer is at
least formed of one or more resin-impregnated sheets,
more particularly paper sheets, which are pressed on
the substrate.

[0026] 21.—Board according to paragraph 20, charac-
terized in that the resin-based material layer is at least
composed of one of the following layers, or comprises
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a combination of any two of the following layers or all

three of the following layers:

[0027] a sheet impregnated with resin, which sheet
functions as a basic or lower layer;

[0028] a sheet impregnated with resin, which sheet
functions as a decor layer;

[0029] a sheet impregnated with resin, which sheet
functions as an overlay and preferably is provided
with particles which increase the wear resistance,
such as corundum.

[0030] 22.—Board according to any of the preceding
numbered paragraphs, characterized in that it is pro-
vided with a decor layer, whether or not with a pattern.

[0031] 23.—Board according to paragraph 22, charac-
terized in that the pattern is a print directly provided on
the board, for example, realized by means of a digital
printer, for example, inkjet printer.

[0032] 24.—Board according to any of the preceding
paragraphs, characterized in that in the upper side
thereof a relief is provided, formed by embossments,
preferably realized when compressing the laminate
layer.

[0033] 25.—Board according to any of the preceding
paragraphs, characterized in that it shows a pattern as
well as embossments in the surface and that the
embossments are in register with the image of the
pattern.

[0034] 26.—Board according to any of the preceding
paragraphs, characterized in that the resin consists of a
thermo-hardening resin, more particularly a melamine
resin.

[0035] 27.—Board, characterized in that it consists at
least of a substrate which is at least formed of a
gypsum-based and/or cement-based basic material
layer with a resin-based covering provided on at least
one side of the substrate, in the form of a laminate layer
directly pressed onto the substrate, also named “DPL”
(Direct Pressure Laminate), wherein the board, on at
least two opposite edges, is provided with coupling
means allowing to couple two of such boards to each
other.

[0036] 28.—Board according to paragraph 27, charac-
terized in that the coupling means provide at least an
overlap of material of the substrate.

[0037] 29.—Board according to paragraph 27 or 28,
characterized in that the coupling means provide at
least a tongue and groove profile.

[0038] 30.—Board according to paragraph 27, 28 or 29,
characterized in that the coupling means are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled panels and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards.

[0039] 31.—Board according to paragraph 32, charac-
terized in that the coupling means are of the type which
allows joining by means of turning and preferably
comprises a groove with a further-extending rearmost
lip, which is provided with a locking element (8).

[0040] 32.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the basic material layer is provided with a
reinforcement; that the board, on at least two opposite
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edges, is provided with coupling means which allow
coupling two of such boards to each other, which are
configured such that they, in the coupled condition,
provide for a locking according to a direction in the
plane of the coupled panels and perpendicular to the
coupled edges, as well as in a direction perpendicular
to the plane of the coupled boards; that the coupling
means are made substantially or entirely in one piece in
the basic material layer; and that the aforementioned
reinforcement is present up into the coupling means,
wherein the coupling means preferably are of the kind
already described.

[0041] 33.—Board according to paragraph 32, charac-
terized in that the reinforcement is formed by fibers
which are present in the material or the cement-based
and/or gypsum-based basic material layer, more par-
ticularly are blended therein, and thereby thus also in
the coupling means made in one piece therewith.

[0042] 34.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled panels and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards; that the coupling means are real-
ized substantially or entirely in the board, and more
particularly in the basic material layer; and that the
board comprises a usage side which is untreated or is
provided with a semi-finished covering.

[0043] 35.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards or panels and perpendicular to the
coupled edges, as well as in a direction perpendicular
to the plane of the coupled boards; that the coupling
means are realized substantially in one piece or entirely
in one piece in the basic material layer; and that the
board is oblong with a length of at least 2.4 meters,
wherein the aforementioned edges which comprise the
aforementioned coupling means, are formed by the
longitudinal edges, wherein the coupling means pref-
erably are of the kind and form already described
earlier.

[0044] 36.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards; that the coupling means are real-
ized substantially in one piece or entirely in one piece
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in the material of the board, and more particularly in the
material of the aforementioned basic material layer;
and that the board comprises a useful surface with a
surface size of at least 0.5 square meters and still better
at least 0.75 square meters, wherein the coupling parts
preferably are of the kind and form already described
above.

[0045] 37.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards; and that the coupling means are
provided with a means or element, more particularly in
the form of a material layer and/or material strip, which
provides for a sealing and/or for a tensioning force,
which presses the panels with a tension, more particu-
larly, so-called pretension, against each other.

[0046] 38.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards; and that the coupling means are
provided with a means or element, preferably in the
form of a material layer and/or material strip, which
provides for a temperature-activatable sealing.

[0047] 39.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards; that the coupling means are real-
ized substantially in one piece or entirely in one piece
in the board, and more particularly in the basic material
layer; and that in the proximity of the front side of the
board, at the corner edge between the front side and at
least one, and preferably both of said two edges, a
chamfer is present in the form of a bevel or rounding;
that the board comprises a covering or top layer; and
that the chamfer preferably extends deeper than the
thickness of the covering or top layer and thus extends
at least up into the basic material layer, wherein the
surface of the chamfer does or does not comprise a
covering, preferably a separate covering. Such chamfer
is particularly useful with thin top layers, thinner than
1 or 2 mm, as then, due to the chamfer, the risk of
splitting and delamination at the edges is minimized,
which otherwise is a real risk with thin top layers. In
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particular in combination with a covering of said DPL,
or panels, which, as aforementioned, are provided with
DPL, this is of importance. Also, herein improved
effects are obtained when, as will be described below,
fillers and/or fibers are applied, which preferably then
in fact are present up to against the underside of the top
layer, or at least up to a distance of less than 1 mm
underneath/behind the top layer.

[0048] 40.—Board, characterized in that it consists at
least of a substrate which is formed at least of a
gypsum-based and/or cement-based basic material
layer; that the board, on at least two opposite edges, is
provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in the coupled condition, provide at least
for a locking in a direction perpendicular to the plane
of the coupled boards, preferably by means of a tongue
and groove; that the coupling means are realized sub-
stantially or entirely in one piece in the basic material
layer; and that the groove is bordered by a foremost lip
and a rearmost lip, wherein the rearmost lip, distally
seen, extends farther than the foremost lip, and wherein
the rearmost lip is nailable and/or screwable and/or
comprises appliances for facilitating the nailing and/or
screwing, and/or is configured such that the board can
be attached with the lower lip by means of a clip against
an underlying surface or underlying structure.

[0049] 41.—Board according to paragraph 40, charac-
terized in that coupling means, as described before, are
applied.

[0050] 42.—Board according to any of the preceding
numbered paragraphs, characterized in that the cement-
based and/or gypsum-based basic material layer is
formed of a substance bonding by means of a liquid,
more particularly by hardening a gypsum-based and/or
cement-based mass.

[0051] 43.—Board according to any of the paragraphs 1
to 41, characterized in that instead of a cement-based
and/or gypsum-based basic material layer, use is made
of another mineral-based composed material and/or of
a geopolymer.

[0052] Further, it is so that with cement-based boards, at
least two issues manifest themselves.

[0053] A first problem is that these boards absorb mois-
ture, water, respectively, due to the porosity of the board and
due to capillary effect. Moreover, cement-based boards in
their normal quality are very alkaline. They comprise many
salts and, when taking in moisture and subsequently drying
out, there is a migration of alkaline water and salts. In the
case of facade boards, for which cement-based boards are
often used, the cement-based substrate of the board is coated
at the rear and upper sides with a lacquer or paint which is
not 100% water-impervious, and there is natural ventilation,
such that no issue will occur. In the case one wants to apply
cement-based boards in a floor covering, more particularly
a floor covering which is floatingly installed, wherein these
boards are provided at the edges with mechanical coupling
parts, such as milled coupling profiles, for coupling them to
each other, such board, possibly on both sides, thus, the
upper side and the underside, shall be provided with a
covering which offers the necessary resistance against wear
resistance and water absorption. As a result of the fact that
such cement-based boards made as floor panels are lying on
the subfloor, as well as due to the fact that such coverings
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will be present, no significant ventilation of the cement-
based substrate can occur. The board can absorb moisture
via the milled coupling profiles, and when drying, the
alkaline water and the salts slowly will damage the primer,
which finally leads to the covering coming loose.

[0054] A second problem is that standard cement-based
boards have a relatively small internal bond. A standard
cement-based board actually is systematically composed of
various thin layers, which is a feature of the Hatschek
production process mostly applied therewith. This results in
a relatively small internal bond, such that it is not evident to
consider such standard cement-based board as a floor panel,
wall panel or ceiling panel, at least not when edges or
profiles have to be provided thereon by a machining treat-
ment. In fact, the small bond may lead to chipping at the
edges. There is also a risk that, as a result of the weak
internal bond, after milling of locking coupling means,
gaping edges and cracks occur in the locking means, such
that the floor is not performant during placement and after
installation.

[0055] According to various aspects of the invention,
herein below a number of solutions are presented, which are
described in the numbered paragraphs following herein
below:

[0056] 44.—Board, more particularly a panel in the
form of a floor panel and/or wall panel and/or ceiling
panel, preferably of the type which is at least intended
for interior application, wherein this panel comprises a
basic material layer (or substrate) which is cement-
based, which basic material layer as such can comprise
one or more layers of cement-based basic material,
wherein this panel preferably comprises a top layer,
which as such can consist of one or more layers and
gives a decorative appearance to the panel, and that the
panel is provided with means which restrict moisture
intake in the basic material layer, and/or with means
which improve the internal bond in the basic material
layer.

[0057] 45.—Board, more particularly a panel, accord-
ing to paragraph 44, characterized in that the afore-
mentioned means which improve the moisture intake in
the basic material layer and/or the internal bond in the
basic material layer, are present according to at least
one of the following possibilities:

[0058] the means are applied at least in the proximity
of the front side (or thus upper side in the case of a
floor panel) and/or rear side (or thus underside in the
case of a floor panel) of the basic material layer,
more particularly at the respective surface of the
basic material layer and/or directly thereunder;

[0059] the means are applied almost exclusively or
exclusively in the proximity of the front side (or thus
upper side in the case of a floor panel) and/or rear
side (or thus underside in the case of a floor panel)
of the basic material layer, more particularly at the
respective surface of the basic material layer and/or
directly thereunder, whereas the respective means
are not or almost not present in the middle of the
basic material layer;

[0060] the means are employed over the entire thick-
ness of the basic material layer.

[0061] 46.—Board, more particularly a panel in the
form of a floor panel and/or wall panel and/or ceiling
panel, preferably of the type which is at least intended
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for interior application, wherein this panel comprises a
basic material layer (or substrate) which is cement-
based, which basic material layer as such can comprise
one or more layers of cement-based basic material,
wherein this panel preferably comprises a top layer,
which as such can consist of one or more layers and
gives a decorative appearance to the panel, and that the
panel comprises means (by which also provisions can
be understood) which result in an improved adherence
of the top layer and/or provide a reinforcement and/or
lesser moisture intake, and wherein this panel in respect
to these means preferably also meets paragraphs 44 and
45, characterized in that the panel shows one or more
of the following characteristics (wherein in the case of
a combination any not contradictory combination of
two or more characteristics has to be considered a
possibility according to the invention):

[0062] the aforementioned means are of such a nature
that they, at least on or next to a surface of the basic
material layer, and preferably at least at the side
where a top layer or backing layer is to be provided,
seen in the thickness of the panel, provide for a zone
which is alkaline-resistant and/or the alkaline resis-
tance of which is improved;

[0063] the aforementioned means are of such a nature
that they, at least on or next to a surface of the basic
material layer, and preferably at least at the side
where a top layer or backing layer is to be provided,
a reaction with water from the atmosphere and/or
from the basic material layer takes place, (to this
aim, for example, a “silres” product from the
“Wacker” company can be applied, for example,
silres BS1701, which can be applied in pure form
and then reacts with the water;

[0064] the aforementioned means make use of a
means which enhances hydrophobicity, which means
is incorporated into the cement-based basic material
layer, preferably at least on or next to the surface
thereof;

[0065] the aforementioned means make use of a
means which forms a filler and/or matrix of material
which is water-impervious and/or water-repellent;

[0066] the aforementioned means provide for the
application of a silane- and/or siloxane-containing
liquid, more particularly emulsion; (after application
of the product, preferably as a coating, a hydrolysis
is starting which breaks the emulsion, alcohol is
released and a silicone matrix is formed which is
water-repellent; herein, everything is alkaline-resis-
tant); to this aim, for example, a product of the
“silres” kind of “Wacker” can be applied, for
example, in the case of silres BS3003 this can be
applied with a 1:5 to 1:15 dilution in water and
0.1-3% of active material (preferably in the order of
magnitude of 1%) to the total binder in the basic
material layer;

[0067] the means stated in the preceding 5 paragraphs
is applied in that it is introduced into the substance,
and more particularly wet matter (slurry) of which
the cement-based material layer is formed, prefer-
ably during a Hatschek process;

[0068] the aforementioned means stated in the first 5
paragraphs is applied via impregnation, more par-
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ticularly after forming the cement-based basic mate-
rial layer, for example, after a production according
to the Hatschek process;

[0069] the means stated in the preceding paragraph is
applied via a coating technique, preferably by means
of an excess of product, and/or preferably by means
of a roller and more particularly by a twice wet on
wet coating;

[0070] the aforementioned means consist in adding
so-called metal soaps (for example, Bérlocher prod-
ucts); for example, to this aim use can be made of
aluminum/magnesium/calcium/zinc stearate and/or
zinc laurate long chain fatty acid tail+metal); pref-
erably, this is added into the wet material mass
(slurry paste, for example, at 0.1-1% of dry weight;
the addition reduces capillary effect and moisture
intake in the board);

[0071] the aforementioned means consist in adding,
an additive, respectively, of hydrophobic powder, for
example, on the basis of silane or silicone resin (for
example, DOW SHP50/60); preferably, it is added
into the slurry paste, for example, at 0.1-2%, and
preferably 0.25-0.5% of dry weight; this is more
performant than stearates and silane/silicone emul-
sions;

[0072] the aforementioned means consist in adding,
an additive, respectively, of silicates with hydropho-
bic features, for example, Li-silicates; the effect
thereof is double. On the one hand, CaOH is reacted
away towards CaCO3 and in this manner the board
is reinforced and made less sensitive to aging. On the
other hand, a water-repellent effect is obtained;

[0073] as an alternative for the aforementioned
silane, polyurethane is applied, preferably water-
based polyurethane, and more particular of the type
polyester or polyether, and more particularly poly-
caprolactone; wherein this polyurethane preferably
is applied together with a crosslinker as an adhesion
promoter, more particularly a carbodiimide cross-
linker; this is particularly useful with a DPL top
layer, as such crosslinker will show its advantages
best as an adhesion promoter between melamine and
fiber cement board;

[0074] the aforementioned means consist in the use
of a crosslinker, preferably carbodiimide, for form-
ing an improved connection between a fiber cement
board and a top layer, more particularly melamine-
based top layer;

[0075] the aforementioned means (by which products
can be understood as well as measures or operations
which then offer a result at the product) provide for
one of the following possibilities, or a combination
thereof:

[0076] means which provide for a reduction of the
porosity of the basic material layer and/or a reduc-
tion of the capillary effect thereof and/or an increase
of the density thereof;

[0077] the use of cement (in the slurry) with a smaller
PSD (Particle Size Distribution), preferably smaller
than usual in commercial cement boards;

[0078] the use of comparatively more cement than
usual in commercial cement boards;
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[0079] increasing the amount of silica or other poz-
zolane material in comparison to commercial cement
boards;

[0080] impregnating the cement-based basic material
layer with a low-viscosity dispersion which rein-
forces the basic material layer or thus board or
substrate, for example, by means of acrylate or
epoxy or isocyanate; the impregnation may take
place by, for example, vacuum and/or pressure;

[0081] in the case of a Hatschek process, increasing
the interlaminary bond, for example, by processing
wetter and applying a Hatschek cylinder or sieve
which is somewhat coarser than with the usual
techniques (larger surface/mm?®) and/or by, for
example, applying a binding agent between each
cement layer, for example, by spraying;

[0082] after the Hatschek process (or any other basic
shaping process) and prior to the press and/or prior
to hardening, coating and/or impregnating with a
thermoplastic-based substance (dispersion); herein,
the exothermal reaction of the cement renders the
thermoplastic liquid, such that it can penetrate into
the entire board, or anyhow at least at the surface
thereof, where, for example, the top layer has to be
provided; applying one or more of the following
chemical products in the basic material layer: acrylic
and metacrylic (co)polymers, PVA or EVA polymers,
styrene/acrylic acid ester copolymers, silane or silox-
ane of silicone.

[0083] 47.—Board according to any of the paragraphs
44 to 46, characterized in that the herein above-men-
tioned means, and more particularly the therein-applied
products which result in hydrophobic features, as far as
not contradictory with the preceding, are applied alter-
natively either by providing them in the mass of the
board or thus of the cement-based basic material (in the
slurry), or by impregnation and/or by providing them in
the form of a pre-primer, or by providing a combination
thereof (via this technique, the edges of the panels can
be treated as well, in particular the surface of coupling
parts formed thereon, in particular milled coupling
parts allowing a mechanical locking).

[0084] Itis clear that according to the invention preferably
a top layer provided on the basic material layer is present,
which as such can consist of one or more layers.

[0085] The panel thicknesses of the finished products can
be at choice, however, in the case of floor panels the overall
thickness preferably is less than 8 mm and still better less
than 6 mm, and possibly even less than 4 mm.

[0086] In the case of all embodiments mentioned herein
above as well as below and in the claims, in the case of a
cement-based basic layer preferably use shall be made of
fiber cement, thus “fiber cement board”, in Dutch sometimes
also called cement fiberboard.

[0087] There, where this is not contradictory to the
description and claims, the cement-based substance accord-
ing to the invention may also be replaced by other mineral-
based substances, such as, for example, calcium oxide
board.

[0088] It is noted that the various independent aspects
according to the invention can be combined at choice and
that all mathematical combinations which do not include any
contradictions, have to be considered inventions. Further, it
is also possible to detach all characteristics of dependent
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claims as such from the independent claim to which they
refer and to combine them with the characteristics of one or
more of the other independent claims, this as far as this does
not result in contradictory characteristics. Here, too, all
mathematical combinations have to be considered disclosed.
[0089] The invention also relates to a method of manu-
facturing such board, which method can be derived from the
composition of the board described in the claims.
[0090] Regarding the use of lacquers, paints, coatings and
the like, according to the invention preferably use is made of
one or more of the following possibilities, wherein this
primarily is intended for being applied with cement-based
boards, in particular with fiber cement boards:
[0091] Backside lacquer:
[0092] Water-based PVDC lacquer, for example, Halo-
flex 202;
[0093] UV-curable so-called clearcoat lacquers (as
alkali-resistant binder)

Waterbased Preprimer

[0094] with solid components of 20-60% and applica-
tion weight of 20-600 g/m?;

[0095] to be applied by brush, roller, spraying, curtain
coating and/or impregnation by means of vacuum or
pressure;

[0096] chosen from the following suitable primers:
acrylic and methacrylic (co)polymers, PVA or EVA
polymers, styrene/acrylic acid ester copolymers;

[0097] the primer comprises hydrophobic additives, for
example, so-called metal soaps, fluorinated additives,
silanes, siloxanes and the like;

[0098] the primer comprises fillers, for example, alu-
minosilicates, silicates, alkaline-earth metal carbon-
ates, calcium carbonates;

[0099] the primer comprises pigments, more particu-
larly alkali-resistant pigments or metal oxides; the
primer comprises crosslinkers, for example, isocya-
nates, silanes and the like, which effect an extra cross-
linking with the mineral board;

UV Primer:

[0100] application weight 20-40 g/m* with solid com-
ponents of 100%; UV acrylic lacquer with alkali-
resistant binder;

[0101] UV acrylic resin, preferably with a functional
isocyanate group;

[0102] with an addition of a crosslinker, more particu-
larly isocyanates, silanes and the like, or creation of a
two-component curing mechanism; it is noted that
isocyanate will chemically react with OH, NH, and
other functional groups in the fiber cement board.

UV Sealer:

[0103] application by means of a so-called putty
machine, wherein all small openings and gaps are
filled, whereby it is made sure that a moisture barrier is
created between the fiber cement board and the follow-
ing layers, for example, white lacquers;

[0104] application weight 20-50 g/m?, 100% solids;

Application of Other (Following) Layers:

[0105]
[0106]

UV white lacquer;
inkjet receiver coating;
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[0107] digital print;
[0108] protective anti-abrasive lacquers, which contain,
for example, aluminum oxide.

[0109] All lacquers preferably are alkaline-resistant, as
after installation and during cleaning, there is always a small
risk that water, which contains salts of the fiber cement
board, can penetrate through the lacquer layers.
[0110] The invention, as far as this relates to cement-based
boards, more particular fiber cement boards, also relates to
boards, more particular panels, which meet well-defined
specifications, whereby they are more suitable for interior
applications, such deviating from the specifications which
commonly are applied for fagade boards.
[0111] According to the invention, the boards, panels,
respectively, then preferably meet one or more of the speci-
fications stated in the following table, wherein combinations
at choice are possible. Herein, a comparison is made
between the specifications of common fiber cement boards,
which usually are applied for exterior fagades, and fiber
cement boards, of which the specifications now according to
the invention are chosen such that they can be usefully
applied as floor panels, in particular for interior applications.
The boards are also suitable for wall and ceiling applica-
tions, considering that those mostly have less strict require-
ments than floor panels.

Not coated
composition as
a facade board

Not coated board
according to the
invention for

Coated board
according to the
invention for

(prior art) floor application floor application
Density 1800-1850 1870-2000 1870-2000
(kg/m>)
Tensile <13 >1.4 and >1.4 and
strength preferably >1.5 preferably >1.5
(N/mm?)
Pull-off <l.5 >1.6 and >1.6 and
strength preferably >1.8 preferably >1.8
(N/mm?)
24 h H20 5-10% <5%, preferably <5%, preferably
absorption <3%, and still <3%, and still

better <1.5% better <1.5%

max. H20 +13% and can  <11%, preferably = <6%, preferably
absorption go to +25% <10%, and still <3%, and still

Dimensional

+/-0.25-0.5%

better <8%
<+/-0.15%, and

better <1.5%
<4/-0.05%, and

stability better <+/-0.1%  better <+/-0.04%
Delta 0.25-0.6 mm <0.2 mm and <0.2 mm and
thickness preferably preferably
tolerance <0.1 mm <0.1 mm

for panel

of 6 mm

[0112] It is noted that according to the invention each

criterion mentioned in the above table has to be considered
separately as inventive idea, thus, each criterion from one
box of the table, as well as any possible combination of two
or more criteria.

[0113] It is also clear that the absorption is expressed in
percent by weight, thus, the increase in weight of the board
before and after the H20 absorption.

[0114] It is clear that, when determining the aforemen-
tioned absorption, it is started from a dry or approximately
dry board, in other words, a board which, apart from the
chemically bound moisture, comprises no or approximately
no vaporable moisture. It is preferred that in practice herein
it is started from an air-dried panel, wherein the air-dried
condition is obtained by drying the board in an oven at 105°
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C., with suction, such during 3 days. The H20 absorption
then is measured by placing the board in water, such as tap
water, such during 24 hours for the “24 h absorption” and
during a considerably longer time for the “max. H20
absorption”, by which is meant up to a condition in which
the water absorption curve is approximately flat. Practically,
to this aim 3 days can be chosen at atmospheric pressure.

[0115] Preferably, the boards according to the invention
indeed are subjected to a grinding treatment before provid-
ing them with a covering.

[0116] The following criteria can also be applied:

Coated composition
as fagade board

Coated board according
to the invention

Pull-off and tear Between 10 and 25

strength

>25, preferably >30
and still better >35

[0117] One or more of the above-mentioned specifications
(specs) of the boards according to the invention thus will
preferably be maintained. Primarily, they are substantially
intended for boards which have to be provided with lacquer
or are provided with lacquer. With any other coverings, too,
for example, a melamine layer pressed thereon, it is advan-
tageous to work with boards which meet the specs stated
herein above according to the invention.

[0118] The application of one or more of the criteria of the
invention effect that the boards are particularly suitable for
application as floor panels, wall panels and ceiling panels,
and the more of the aforementioned criteria are applied, the
better the board, the panel, respectively, is for such appli-
cations, by which is meant that the board or the panel is more
resistant against damages during and after production, unde-
sired deformations and excessive expansion, and/or that the
uncoated board is more suitable for forming, starting there-
with, a finished product, in other words, more suitable for
providing a covering thereon and/or providing coupling
means, more particularly horizontally and vertically locking
coupling means, herein.

[0119] The criteria thus as such already form an invention.
It is noted that these criteria may be achieved in any manner,
and to this aim all possibilities aforementioned for this
purpose can be employed, as well as other possibilities
which are within the range of the person skilled in the art.
[0120] In order to obtain that the not-coated board fulfills
the required criteria, in particular in respect to water absorp-
tion and dimensional stability, influence is taken on the
composition of the material of the basic material layer, for
example, by, as aforementioned, increasing the hydropho-
bicity of the fiber cement.

[0121] In order to obtain that the not-coated board fulfills
the required criteria, in particular in respect to water absorp-
tion and dimensional stability, either influence can be taken
on the composition of the material of the basic material
layer, for example, by, as aforementioned, increasing the
hydrophobicity of the fiber cement, or influence can be taken
on the moisture-proof protection towards the outside, or
influence can be taken on both. By “protection towards the
outside” is meant that at least on portions of the surface
layers of which kind whatsoever are present, which prevent
or mitigate moisture penetration and other negative influ-
ences. By applying the layers, the basic material layer can be
partially or entirely encapsulated such that the water absorp-
tion fulfills the intended criteria. The covering layer pro-
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vided on the decorative side can be realized as an imper-
meable layer. A possible backing layer also can be realized
as an impermeable layer. Finally, if this is necessary in order
to achieve one or more of the desired criteria, also the
coupling means, mostly the milled locking tongue and
locking groove, can be provided with a coating and/or
impregnation which reduce and/or exclude the absorption of
moisture and water along the edges. To what extent such
measures have to be applied, then can be determined by the
person skilled in the art via tests, such that the board fulfills
the respective criteria required according to the invention.

[0122] It is noted that one of the most important criteria
from the above table, as well as an independent character-
istic, is the fact that the not-coated board fulfills the afore-
mentioned criterion of the low 24 h H2O absorption, in other
words, that this is lower than 5%, and preferably is lower
than 3% and still better is lower than 1.5%.

[0123] Another important criterion from the table, as well
as an independent characteristic, is the fact that the coated
board, by which the entirely finished panel is meant, fulfills
the aforementioned criterion of the low 24 h H2O absorp-
tion, in other words, that this is also lower than 5%, and
preferably lower than 3% and still better lower than 1.5%.
[0124] According to an embodiment the invention also
relates to a board, as defined in any of the herein above-
described embodiments (from the numbered paragraphs as
well as from other described possibilities), more particularly
a panel in the form of a floor panel and/or wall panel and/or
ceiling panel, preferably of the type which is at least
intended for interior application, wherein this panel com-
prises a basic material layer or substrate which is cement-
based, which basic material layer as such can comprise one
or more layers of cement-based basic material, wherein one
or more of these layers, and preferably the entire basic
material layer, preferably is on the basis of fiber cement,
wherein this panel comprises a top layer which preferably
gives a decorative appearance to the panel, and thus provides
in a coating, either lacquer and/or print and/or layer adhered
thereto, characterized in that the basic material layer, apart
from the cement, also comprises fibers and/or fillers and/or
filling agents, preferably additionally to possible process
fibers, wherein these fillers and/or fibers preferably consist
of synthetic material and/or glass and/or crystalline calcium
silicate (including hydrate) and/or xonolite and/or tober-
morite and/or inosilicate and/or gyrolite and/or wollastonite
and/or sepiolite and/or rhyolite and/or basalt and/or rock
wool and/or diabase and/or pumice and/or chalk and/or
limestone and/or talc, wherein in the case of application as
a particle-shaped filler, this filler preferably comprises par-
ticles which are comprised between 1 and 200 microns
and/or this filler preferably forms at least 10 percent by
weight of the dry cement mixture.

[0125] The use of such fillers and/or fibers, more particu-
larly on the basis of the aforementioned materials, has an
advantageous effect on the quality of the basic material layer
and thus also the quality of the coupling parts realized
therein.

[0126] Herein, it is further preferred that the board is
characterized in that it, on at least one pair of edges, is
provided with coupling parts which allow a mutually lock-
ing coupling, with a tongue and groove structure or with
hook-shaped elements which engage one behind the other,
and/or with a separate locking part provided in a seat in an
edge, more particularly a locking part which preferably



US 2020/0263438 Al

consists of synthetic material, and that the fillers and/or
fibers are not only centrally present in the board, but also are
present in the tongue structure and/or in the groove structure,
by which then the lips are meant which border the groove,
and/or in the hook-shaped elements and/or in said seat, by
which then the walls are meant which surround the seat.
[0127] Further, hereby it is preferred that the tongue
structure and/or groove structure and/or hook-shaped ele-
ments and/or seat are manufactured by means of a milling
treatment and thus comprise milled surfaces.

[0128] The presence of the fillers and/or fibers improves
the strength of the coupling parts and also allows a better
treatment in order to arrive at such coupling parts, amongst
others, by milling. The use of wollastonite leads to particu-
larly good results.

[0129] It is noted that coupling parts which allow a
mutually locking coupling are known as such. An example
of coupling parts with a tongue and groove structure in a
floor panel is known, amongst others, from FIG. 11 of WO
2014/108875 and from the FIGURES of WO 97/47834.
Herein, the coupling parts, according to the present inven-
tion, preferably are realized in one piece from the basic
material layer. An example of coupling parts with hook-
shaped elements which engage behind each other and/or
with a separate locking part provided in a seat in an edge,
more particularly a locking part which provides in a locking
according to a direction perpendicular to the panels, is
known from, amongst others, the FIGS. 12, 14, 15 and 16 of
WO 2014/108875. An example of integral coupling parts
with hook-shaped elements is known from FIG. 7 of WO
01/75247.

[0130] These basic forms of coupling parts also have to be
understood as incorporated by reference to WO 2014/
108875, WO 97/47834 and WO 01/75247.

[0131] The single accompanying FIGURE schematically
represents a preferred embodiment of such board 1, wherein
it is attached as a wall covering board or wall panel against
a lath structure 2.

[0132] The basic material layer 3 is a gypsum or fiber
cement board. On top of this, a DPL layer 4 is pressed, which
as such comprises one or more resin-impregnated sheets.
Possibly, a counter layer 5 is provided. Compressing usually
is performed at an increased temperature.

[0133] The coupling means 6 preferably are of the type
which locks in two directions D1 and D2, as indicated.
Preferably, they are also of the type which allows joining by
means of a turning movement R.

[0134] As represented, herein preferably use is made of a
longer rearmost lip 7, which is provided with a locking
element 8.

[0135] At the front corner edge a chamfer 9 can be
provided.
[0136] A preferably strip-shaped element 10, preferably

provided at the locking element 8, can result in a pretension
and/or result in a seal and/or result in a heat-activatable
fire-retarding joint.

[0137] A recess 11 offers space for the head of a nail or the
like, such that the whole is nailable or screwable.

[0138] Of course, the present invention is not limited to
the example represented in the FIGURE.

[0139] Also, the FIGURE is schematically illustrative for
floor panels, wherein then the back side of the represented
panel has to be understood as underside. Locking coupling
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parts and other characteristics, such as chamfers 9, can be
employed analogous in floor panels.

[0140] The most intended applications of the invention are
floor panels and wall panels. With wall panels, this prefer-
ably are room-high panels which are provided with coupling
parts at their edges, which edges are to be mounted verti-
cally, said coupling parts being, for example, of the type as
represented in the accompanying FIGURE. With floor pan-
els, this preferably relates to smaller panels, which are
provided at their four edges with coupling parts allowing a
mutual coupling and locking, in order to be able to form, as
usual, a so-called floating floor covering. Wall panels of fiber
cement have the great advantage to be fire-resistant, whereas
floor panels of this material will hardly expand as a result of
temperature changes and the like.

[0141] The invention also relates to the obtained substrates
as such, without these being already finished further by
means of top layers or the like.

[0142] It is noted that all information comprised in WO
2018/138273 also has to be understood as incorporated in
the present application, as alternative possibilities in com-
bination with the herein above-described possibilities of the
present application.

[0143] According to another preferred embodiment, the
coupling parts are provided with a waterproof or moisture-
repelling substance.

[0144] In aparticular embodiment, the invention relates to
aboard, more particularly a panel in the form of a floor panel
and/or wall panel and/or ceiling panel, preferably of the type
which is at least intended for interior application, wherein
this panel comprises a basic material layer or substrate
which is cement-based, which basic material layer as such
can comprise one or more layers of cement-based basic
material, wherein one or more of these layers and preferably
the entire basic material layer preferably is on the basis of
fiber cement, wherein this panel comprises a top layer which
comprises one or more synthetic material layers, which, at
least in their entirety, have a thickness of 0.5 and still better
1 mm. This can be a vinyl-based layer, such as with LVT. In
this manner, delamination in the fiber cement is avoided as
the top layer then is sufficiently strong.

[0145] Alternatively, the top layer can also be a HPL layer
glued onto the basic material layer. Such HPL layer provides
for a strong surface, and delamination is almost excluded.

1.-52. (canceled)

53. A board, wherein it consists at least of a substrate
which is formed at least of a gypsum-based, a cement-based
or another mineral or geopolymer based basic material layer;

wherein the board, on at least two opposite edges, is

provided with coupling means which allow coupling
two of such boards to each other, which are configured
such that they, in a coupled condition, provide for a
locking according to a direction in the plane of the
coupled boards and perpendicular to the coupled edges,
as well as in a direction perpendicular to the plane of
the coupled boards;

wherein the coupling means are realized substantially in

one piece or entirely in one piece in the board, and more
particularly in the basic material layer; and

wherein in a proximity of a front side of the board, on a

corner edge between the front side and at least one, of
said two opposite edges, a chamfer is present, in a form
of a bevel or rounding;
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wherein the board comprises a covering or top layer; and

wherein the chamfer extends deeper than a thickness of

the covering or top layer and extends at least into the
basic material layer, wherein a surface of the chamfer
does or does not comprise a covering, preferably a
separate covering.

54. The board according to claim 53, wherein the covering
or top layer is thinner than 2 mm.

55. The board according to claim 54, wherein the board
comprises one or more fillers and/or fibers.

56. The board according to claim 53, wherein it consists
at least of a substrate which is formed at least of a gypsum-
based or cement-based basic material layer with a compres-
sive strength of 30 kg/cm2 and a top layer or covering layer
that is resin-based and provided on at least one side of the
substrate, in a form of a laminate layer directly pressed onto
the substrate.

57. The board according to claim 56, wherein it shows any
of the following characteristics:

wherein the directly pressed laminate layer is a layer

which is pressed with a pressure of more than 25
kg/cm2;

wherein the basic material layer has a compressive

strength of at least 40 kg/cm?2;

wherein the basic material layer has a compressive

strength of at least 70 kg/cm2;

wherein the basic material layer has a compressive

strength in an order of magnitude of 90 kg/cm2 or
more.

58. The board according to claim 56, wherein the directly
pressed laminate layer is a layer which has been pressed with
a pressure of more than 30 kg/cm2, and that the compressive
strength of the board is higher than that value.

59. The board according to claim 53, wherein the basic
material layer is a so-called highly compacted gypsum
and/or cement board.

60. The board according to claim 53, wherein said cov-
ering or top layer is resin-based and a resin bond is con-
tinuously present from on the covering up into the gypsum-
based and/or cement-based material of the basic material
layer.
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61. The board according to claim 60, wherein the resin of
said resin bond extends at least up to a depth in said
gypsum-based and/or cement-based material which is at
least 0.5 millimeters.

62. The board according to claim 60, wherein the sub-
strate, at the side on which the resin-based covering is
provided, is free from a cover sheet, such that the resin-
based covering then is present directly on said basic material
layer.

63. The board according to claim 60, wherein the sub-
strate, at least on a side on which the resin-based covering
is provided, comprises a cover sheet, which consists of one
or more layers of paper or cardboard or consists of another
material, and

wherein the resin-based covering is provided directly or
indirectly on the paper or cardboard layer or other
cover sheet.

64. The board according to claim 53, wherein it is
provided with a decor layer, whether or not with a pattern.

65. The board according to claim 64, wherein the pattern
is a print directly provided on the board realized by means
of a digital printer.

66. The board according to claim 53, wherein said top
layer or covering is resin-based,

wherein the resin consists of a thermo-hardening resin.

67. The board according to claim 53, wherein it is
provided with coupling means which allow coupling two of
such boards to each other, which are configured such that
they, in the coupled condition, provide for a locking accord-
ing to a direction in a plane of the coupled boards and
perpendicular to the coupled edges, and in a direction
perpendicular to the plane of the coupled boards; and

that the coupling means are provided with a means or
element, more particularly in the form of a material
layer and/or material strip, which provides for a sealing
and/or for a tensioning force, which presses the panels
with pretension tension against each other.
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